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C ~ V ~ S  8h- heading, d i s h c e  from the center xi= of t he  runway: 
and t he  an@ of banlr. n e s e  three curves were obtained from motion 
pictures of the horizon an& rummy taken by a camera that was mounted rigiw in  the nose of the aiqlane and which was syxhronized with the 
o t h e r   i m t r w n t s .  The three quant i t ies  in question were obtained 
easily froa the geometry of the system. Becauee of R fau l ty  inStrurnSnt 
switch,  there was an inadvertent brealc of unlcnmm duration i n  the 
record; howovor, this bred: was :notm to  be .of the order of 5 or 
10 seconds. Consequently, separate time scales were used fo r   t he  
two parts of the record shown in  fiGures .l(a) and l ( b )  . The record 
wa8 terminated when the  pilot ,  who wes flving under t h e  hood, removed 
his at an a l t i t ude  of about 150 fee t  and at a poeition 
.qpproxinaatoly 2000 f e e t  from the end of the ru~%v. 

Altho- fisure 1 is a record of anly one apj?r&ch, thie fi@re 
shows results tha t  are  ty2ical. of thoso obtained from a l l  the approaches 
-made. Before these ayproaches were made, it w a s  thought that pilots 
miat be afrafd t o  b d ;  ana woad make a l l  headiw  corrections by 
sideslipping i n  f3.a-t turns mahe by m e  of the  rudder. However, it 
was Tound that the p i lo te  always f lew the airplane i n  the normal manner; 
that is, l e f t  rudder was' coordimted  with left a i le ron  and right rudder 
was cood-im-bd  with ri&ht ai leron when making left and right twns, 
reepect:!voly. Exm~les of thii coordination m a ~ r  be found at 32, 42, 
and 60 seconds in the i l l u s t r a t ive  the hiatory of figure 1( a), and 
at 42, 6 2 ,  and 100 seconds in the part of the thm histmy in fiW33 l(b) 
A n  exanination of figure 1 and records of all the other blind approachee 
made ehomd that the llianeilvers never required the a g l i c a t i o n  of more 
-than *loo .t;otal ai leron, *50 d 6 e r J  rtnd. SO elevator control. The 
total control defbctions availakle were i26O t o w  aileron; e o o  rudder; 
and 25' up, loo down elevator. By reasonably exact coorddnation of 
the rudder a3ld aileron controls;  the m @ e s  of sideslip were held 
within of, zero. Therefore, 'it .ap&ars t h a t  p i lo te  nolztletlly 
coordinate the rudder 'md aileron  controls when i?ldifllC blind landing 
epproaches . 

It was a y - k n t  from the force records that the lji1o-b did consider- 
able physical work by continually  feeling  out the f r i c t i o n  i n  the control 
ogs.t;em although he did  not uo$a tho controls ver; far. The control , 

f r i c t i o n  on tho ;;round was *14 pounds for the elevat@m, *13 pound8 
f o r  the a i lerors  a e0 pounds for the rvdder. These f r f c t i a n  f or088 
~ m r e  considerod excessive and mi- caused in  l&r@ measwe by the 
hydraulicallz  opratod  automatic + l o t  servounits which contributed 
about *lo pounde f r i c t i o n  to each control system. 
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Fron these t e s t s  it appears that complimce with the present 
NACA handling-qualities reqwmnts will be En;lfPicient t o  inswe 
that the stabflity and cantrol characteristica a9 an airplane in 
blind landing: ag:moaches w i l l  be satisfactory. 

Zangley Memrial Aeronautical Laboratoq 
National Advisory Committee f o r  Aeronautics 

Langley Field, Va. 
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